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We would like to thank J. Canavan and colleagues
for their interest in our article1 and the opportunity
to exchange ideas about systemic responses to
exercise in patients with COPD.
J. Canavan addressed the issue of the absence of
a CRP response to exercise in both healthy subjects
and COPD patients. Indeed increased cytokine
release has been established during exercise in
healthy subjects and even observed after moderate
intensity exercise in patients with COPD. However,
appearance of IL-6 in the circulation after exercise
is by far the most marked and it precedes that of
other cytokines,2 as was also mentioned by Cana-
van. Therefore, it seems remarkable, that in the
study of Rabinovich et al.3 exercise-induced ele-
vated levels of TNF-a were found in patients with
COPD, while elevations of IL-6 were absent.
Although the workload used in our study was short
and at a low wattage in patients with COPD, it was
able to trigger an acute inflammatory response
(increased leukocytes). Additionally, our group has
shown now that both maximal and submaximal
exercise induce a significant increase in plasma IL-6
in healthy subjects, and even further increases in
patients with COPD, especially in those with muscle
wasting, suggesting a relationship between sys-
temic inflammation and muscle loss.4 We found no
changes of CRP, TNF-a, IL-8, and IL-1ra in response to
exercise in neither healthy subjects or patients with
COPD. Regarding the relationship between IL-6 and
CRP we think that (1) the exercise with small but
significant IL-6 responses might have been insufficient
to trigger a CRP response, or (2) elevations of CRP
may occur later in the recovery period.
Although the clinical implications of above-
mentioned findings remain unclear yet, cytokines
are known to play an important role in inflamma-
tion, but they are also involved in other processes
like oxidative stress and eventually in tissueee front matter & 2006 Elsevier Ltd. All rights reserv
med.2006.02.022damage.2,5 Hypothetically, patients with COPD
might be frequently exposed to bursts of these
processes during physical activities, holding them
in a continuous state of low grade systemic
inflammation which may keep them in a vicious
cycle of progression of the disease. Regarding the
increasing realization of the importance and
clinical relevance of systemic effects of COPD,6,7
we think that further investigations are needed for
a better understanding and management of this
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